Diacylglycerol increases cytosolic free Ca2+ concentration in rat pituitary cells. Relationship to thyrotropin-releasing hormone action.
To elucidate possible functions of elevation of endogenous diacylglycerol induced by thyrotropin-releasing hormone in pituitary cells, we have studied the actions of two synthetic diacylglycerols, sn-1-oleoyl-2-acetylglycerol (OAG) and sn-1,2-dioctanoylglycerol (DiC8), on cytosolic free calcium concentration ([Ca2+]i) in GH4C1 cells. OAG induced an immediate increase in [Ca2+]i which gradually reached a peak that was twice the basal level after the first min; [Ca2+]i then returned to remain at basal level after 3 min. The increase in [Ca2+]i was dependent on the concentration of OAG added with two apparent potencies; half-maximal actions on [Ca2+]i were observed at 70 nM and greater than 20 microM. The increase in [Ca2+]i induced by OAG was blocked completely by chelating extracellular calcium, or by pretreatment with calcium channel blockers. The phorbol ester 12-O-tetradecanoylphorbol-13-acetate, which itself induces a rise in [Ca2+]i in these cells that is similar in time course, magnitude, and drug sensitivity to that of OAG, blocked completely the actions of subsequent exposure to OAG. Analogous results were obtained using DiC8, although DiC8 induced a transient inhibition to 75% of basal levels of [Ca2+]i after the initial increase in [Ca2+]i, and DiC8 was less potent than OAG. These data indicated that diacylglycerols induce influx of extracellular calcium in these cells, possibly by activation of voltage-dependent Ca2+ channels. Furthermore, diacylglycerols and phorbol esters appear to utilize a common pathway in eliciting these actions on [Ca2+]i, possibly involving activation of a protein kinase C. These actions of diacylglycerol provide a pathway by which thyrotropin-releasing hormone may act to enhance calcium channel activity.